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AB The invention provides a process for preparation of 

1- [3- ( dime thylamino) propyl] - 

1- (4-fluorophenyl) -1, 3-dihydro-5-isobenzofurancarbonitrile I (Z == CN; 
citalopraan) and its enantiomers. The process for preparation of compound I 
comprising reacting a compound of formula II (R = H) , in the presence of a 
base, with a compound of formula RX, wherein R is (un) substituted alkyl, 
(un) substituted alkenyl, and (un) substituted (hetero) aryl; X is from F, 
CI, Br, I, CN, OTf and ORl; Rl is (un) substituted alkyl; Z is CN or a 
group that may be converted to a cyano group; so that an intermediate 
ether derivative, where R is as defined above, is formed from said reaction, 
which ether cyclizes to give a compound of formula I, where Z is not a cyano 
group, and conversion of the group Z in the compound of formula I to a cyano 



group to form racemic I (Z = CN) , is claimed in this invention. The 
invention also provides ether compds . , compds . of formula II and a process 
for preparation thereof. (S) - (+) -Citropram, i.e., (S) -(+)-! (Z = CN) was 
prepared by nucleophilic aromatic substitution of 2, 5-dichloronitrobenzene with 
(S)-(-)-II (Z = CN; R = H) to give the corresponding benzylic Ph ether, 
that was converted to its HCl salt, and cyclized in the presence of 
potassium carbonate to give (S) -(+)-!• 
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AB A process for the preparation of title compds . of formula I [Rl = CH20H; R2 = 
OH; or R1R2 = -CH20-; X = CN, CHO, halo, etc.; Y = dialkylamino, N02, 
halo, etc.] comprising reacting a compound of formula II (X is defined as 
above) with a compound of formula M-C. tplbond. CCH2Y1 (M = Li, Na, MgCl, 
etc.; Yl = dialkylamino, nitro or OR; R = (un) substituted heterocyclyl, 
alkyl, aralkyl or silyl) is disclosed. For example, reaction of II (X = 
CN) with Lie. tplbond. CCH20THP (73%), followed by intramol . cyclization, 
mesylation, substitution with dimethylamine, provided I [R1R2 = -CH20-, X 
= CN, Y = NMe2], which was introduced to citalopram base III after redn 
(54%, 4 steps) . This invention offered a production method for the 

preparation of 

citalopram, which is an important antidepressant. 
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TI Quantitative analysis of S-citalopram oxalate by chiral liquid 
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AB An HPLC method for the separation of enantiomers of citalopram oxalate and 

determination of S-citalopram was presented. The chromatog. conditions were as 
follows: a Chirobiotic V column (250mm d 4.6mm, Sam), methanol-acetic 
acid-triethylamine (100:0.1:0.1) as a mobile phase, detection wavelength 
at 240 nm, the column teit^erature at 20oC and flow rate at 1.0 mL;mine . The 
enantiomers of citalopram oxalate was successfully separated The linearity of 
S-citalopram was 10-150 guitiLes with a regression coefficient at 0.999 1 (n=5) . 
Conclusion: This quant, anal, of S-citalopram oxalate is attained. 
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AB The present invention provides a process for decreasing the content of 
halogenated isobenzofuran impurities I (X = halo) in citalopram (II) by 
hydrogenolysis to I (X = H) . Thus, 5 g crude citalopram base containing 4.84% 
of bromo impurity I (X = Br) is dissolved in 50 mL EtOAc, 0.1 g Pd/C and 
0.1 g sodium hypophosphite added and the mixture refluxed for 2 h. Anal, 
showed that the bromo impurity I (X = Br) is absent. 
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AB The present invention relates to an industrially advantageous method for 

the purification of citalopram (I) wherein desmethyl citalopram (II), present 
in crude citalopram as an impurity, is methylated to produce pure 
citalopram I. The resulting citalopram product I is isolated as the base 



or a pharmaceutically acceptable salt thereof. Thus, to crude citalopram 

(90 g, 0.28 mol) containing desmethyl citalopram (7 HPLC) , formic acid 

(98%, 2.7 g) was added followed by aqueous formaldehyde (35%, 2.37 g) . The 

reaction mass was heated at 85-95* for 30 min, cooled to 

30°, and diluted with ethanol (900 mL) , treated with oxalic acid 

dihydrate (41.94 g, 0.33 mol), and heated to reflux. The obtained solution 

was cooled to 20-25** and stirring was continued for 2 h at 

20-25"*, followed by collecting the product by filtration and 

recrystn. from ethanol to give highly pure 92 g crystalline citalopram oxalate 
having HPLC purity 99.7% wherein desmethyl citalopram (impurity) was not 
detected. 

RE.CNT 2 THERE ARE 2 CITED REFERENCES AVAILABLE FOR THIS RECORD 

ALL CITATIONS AVAILABLE IN THE RE FORMAT 



L2 
AN 
DN 
TI 



17 ZCAPLUS 
ZCAPLUS 



COPYRIGHT 2007 ACS on STN 



ANSWER 6 OF 
2004:331827 
140:357194 

Process for the manufacture of citalopram hydrobromide from 
5-bromophthalide 

Ajit; Oak, G. M. ; Eappan, Philip 
India 



IN Chodankar, Nandkumar; Bhobe, 
PA Sekhsaria Chemicals Limited, 
SO U.S. Pat. Appl. Publ., 8 pp. 

CODEN: USXXCO 
DT Patent 
LA English 
FAN.CNT 1 

PATENT 



NO. 



KIND DATE 



PI 



US 2004077870 
US 6812355 
PRAI US 2002-277451 
OS 
AB 



Al 
B2 



APPLICATION NO. 



US 2002-277451 



DATE 



20021022 



20040422 
20041102 
20021022 

CASREACT 140:357194; MARPAT 140:357194 

Disclosed is a process for the preparation of 1- {4-fluorophenyl) -1- (3- 
dimethylamino-propyl) -5-phthalanecarbonitrile (citalopram) (known 
antidepressant) or a pharmaceutically acceptable salt thereof, comprising 
performing two successive Grignard reactions on 5-bromophthalide using 
p-fluorobromobenzene and then N,N-dimethylaminopropylmagnesium chloride, 
wherein the 5-bromophthalide is reacted with the first Grignard reagent in 
the presence of a Lewis acid, so reducing byproduct formation and 
improving yields . 
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AB A process for the preparation of 

1- (4 '-fluorophenyl) ( 3-dimethylamino-propyl) - 

5-phthalanecarbonitrile (I), or a pharmaceutically acceptable salt 
thereof^ comprising performing two successive Grignard reactions on 
5-bromophthalide, wherein the 5-bromophthalide is reacted with the first 
Grignard reagent in the presence of a Lewis acid, so reducing byproduct 
formation and improving yields. Also claimed is a process for the preparation 
of aryl ketone II [Rl = (un) substituted alkyl, alkenyl, alkynyl, 
cycloalkyl, cycloalkenyl, cycloalkynyl, aryl, aralkyl, optionally containing 
one heteroatom; W = haloge, CN, OH, alkyl, alkenyl, alkynyl, cycloalkyl, 
cycloalkenyl, cycloalkynyl, aryl, aralkyl; n = 0 - 4] which comprises the 
step of reacting a phthalide III with a Grignard reagent, RlMgY (Y = 
halogen) and is characetrized in that the phthalide is reacted with a 
Lewis acid to form an adduct prior to reaction with the Grignard reagent. 
Thus , . 
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AB A process for preparing highly pure salts of citalopram, such as I (R = CN; X 
= oxalate, hydrobromide, hydrochloride), for pharmaceutical compns. was 
described. Thus, citalopram contaminated with up to 5.0% of desmethyl 
citalopram was added to acetone and stirred for 15 min at 40* 
followed by addn of oxalic acid to form citalopram oxalate in 85% yield 
with desmethyl citalopram content <0.1%. 
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AB An improved process for the preparation of citalopram via substitution of the 
halogen of halophthalane salts I (R = halogen; X = oxalate, fumarate, 
maleate, citrate, acetate, formate, hydrochloride, hydrobromide, sulfate) 
using cuprous cyanide in an organic solvent. Thus, bromophthalane oxalate I 
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150-155° for 3 h to form citalopram which was converted to its HBr 
salt I (R = CN, X = HBr) . 
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AB Citalopram (I) was prepared by reaction of 5-carboxyphthalide and Grignard 
derivs . of 4-halof luorobenzenes and 3 -dimethyl ami nop ropy 1 halides to give 
diol intermediate (II) followed by cyclization of II and conversion of the 
resulting carboxycitalopram to I. Thus^ 5-carboxyphthalide in THF was 
treated sequentially with tetramethylethylenediamine, p- 
fluorophenylmagnesium bromide and MgBr2 in THF, and 3- 
dimethylaminopropylmagnesium bromide in THF/heptane to give 
5-carboxycitalopram of >80% purity. The latter was heated with sulfamide 
and S0C12 in sulfolane for 2 h at 130** to give citalopram of >97% 



purity. 
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AB A method for preparing the antidepressant, citalopram [I; R = CN] , by 
reacting an isobenzofuranpropanamine [I; R = CI or Br] with a cyanide 
source in the presence of a nickel catalyst is presented. Citalopram is 
produced in high yield as a very pure product using this catalytic 
process. Thus, sequential addition of I (R = CI) and NaCN to the Ni catalyst 
formed by reflux of NiC12 with PPh3 in AcCN in the presence of a catalytic 
amount of Zn, followed by workup and treatment with oxalic acid, gave 
citalopram oxalate in 55% yield. 
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AB The antidepressant compound citalopram (I) is prepared by the reaction of a 
dihydrobenzofuran (II) with R(CH2)3R1 (R = halogen, 0S02X; X = alkyl, 
alkenyl, aryl arylalkyl; Rl = dimethylaitiino, halogen 0S02X; such that R 
9* Rl = NMe2) followed by isolation of citalopram base or a 

pharmaceutically acceptable acid addition salt (e.g., citalopram oxalate). 
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AB Citalopram was prepared by reaction of 1- (4-fluorophenyl) -1, 3- 

dihydroisobenzofuran-5"carbonitrile (I) with XCH2CH2R (X = leaving group; 
R = CH20Pg, CH2NPglPg2, C0NMe2, etc.; Pg, Pgl, Pg2 = protecting group) to 
give intermediate (II) followed by conversion of the R group to form a 
dimethylaminomethyl group and isolation. Thus, I in THF was added to LDA 
in THF at -78* followed by stirring for 30 min; PhCH20 (CH2) 3Br in 
THF was added followed by warming to room temperature and stirring for 2 h to 
give 60% 1- [ (3-benzyloxy) propyl] -1- (4-fluorophenyl) -1, 3- 

dihydroisobenzofuran-5-carbonitrile. The latter was refluxed 2 days with 
1,4-cyclohexadiene and Pd/C in EtOH to give 80% 1- {4-f luorophenyl) -1- {3- 
hydroxypropyl) -1, 3-dihydroisobenzofuran-5-carbonitrile. This was 
converted to the tosylate (42%) which was heated with Et3N and Me2NH.HCl 
in DMF at 70° overnight to give 70% citalopram as the oxalate. 
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AB The title compound [I; R = CN] , the well known antidepressant (no data), was 
prepared by reacting a compound I [wherein R = halo, CF3 (CF2) nS02; n = 0-8] 
with a cyanide source in the presence of a palladium catalyst and a 



catalytic amount of Cu+ or Zn2+, or with Zn(CN)2 in the presence of a 
palladium catalyst. 
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AB The title process comprises condensation-cyclization of 4-FC6H4COZCH20R (R 
= alkyl, acyl, alkyl- or arylsulfonyl; Z = 4-cyano-l, 2-phenylene) with 
Me2N(CH2)3MgCl. 
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AB A method for the preparation of citalopram comprising reductive hydrolysis of 
5-morpholinocarbonyl-l- (3-dimethylaminopropyl) -1- ( 4-f luorophenyl ) -1, 3- 
dihydroisobenzofuran and conversion of the resulting 5-formyl compound to 
citalopram. 
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* STRUCTURE DIAGRAM TOO LARGE FOR DISPLAY - AVAILABLE VIA OFFLINE PRINT * 

AB The title compound I. oxalate, the known antidepressant agent (no data), was 
prepared by reacting a compound II [Rl = Cl-6 alkyl; X = O, NH] with 
4-fluorophenylmagnesium bromide and 3-dimethylaminopropylmagnesium 
chloride, resp., followed by ring closure of the resulting compound III and 
converting the resulting 1, 3-dihydroisobenzofuran IV into citalopram I. 
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AB The invention provides a process for preparation of 

1- [3- (dimethyl amino) propyl] - 

1- (4-f luorophenyl) -l,3-dihydro-5-isobenzofurancarbonitrile I (Z = CN; 
citalopram) and its enantiomers. The process for preparation of compound I 
comprising reacting a compound of formula II {R = H) , in the presence of a 
base, with a compound of formula RX, wherein R is (un) substituted alkyl, 
(un) substituted alkenyl, and (un) substituted (hetero) aryl ; X is from F, 
CI, Br, I, CN, OTf and ORl; Rl is (un) substituted alkyl; Z is CN or a 



group that may be converted to a cyano group; so that an intermediate 
ether derivative, where R is as defined above, is formed from said reaction, 
which ether cyclizes to give a compound of formula I, where Z is not a cyano 
group, and conversion of the group Z in the compound of formula I to a cyano 
group to form racemic I (Z = CN) , is claimed in this invention. The 
invention also provides ether compds., compds . of formula II and a process 
for preparation thereof. (S) - ( + ) -Citropram, i.e., (S) - ( + ) -I (Z = CN) was 
prepared by nucleophilic aromatic substitution of 2 , 5-dichloronitrobenzene with 
(S)-('^)-II (Z = CN; R = H) to give the corresponding benzylic Ph ether, 
that was converted to its HCl salt, and cyclized in the presence of 
potassium carbonate to give (S)-(+)-I. 
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TI Rapid and sensitive liquid chromatography-mass spectrometry method for 

determination of ropinirole in human plasma 
AU Bhatt, Jignesh; Jangid, Arvind; Shetty, Raghavendra; Shah, Bhavin; Kambli, 

Sandeep; Subbaiah, Gunta; Singh, Sadhana 
CS Torrent Research Centre, Gandhinagar, Gujarat, 380009, India 
SO Journal of Pharmaceutical and Biomedical Analysis (2006), 40(5), 1202-1208 

CODEN: JPBADA; ISSN: 0731-7085 
PB Elsevier B.V. 
DT Journal 
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AB A rapid and robust liquid chromatog. -mass spectrometry (LC-MS/MS) method was 
developed for non-ergoline dopamine D2 -receptor agonist, ropinirole in 

human plasma using Es-citalopram oxalate as an 

internal standard The method involves solid phase extraction from plasma, 
reversed-phase simple isocratic chromatog. conditions and mass 
spectrometric detection that enables a detection limit at picogram levels. 
The proposed method was validated with linear range of 20-1200 pg/mL. The 
extraction recoveries for ropinirole and internal standard were 90.45 and 
65.42%, 

resp. The R.S.D.% of intra-day and inter-day assay was lower than 15%. 
For its sensitivity and reliability, the proposed method is particularly 
suitable for pharmacokinetic studies. 
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TI Quantitative analysis of S-citalopram oxalate by 
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AB An HPLC method for the separation of enantiomers of citalopram 

oxalate and determination of S-citalopram was presented. The chromatog. 
conditions were as follows: a Chirobiotic V column {250mm d 4.6mm, Sam), 
methanol -acetic acid-triethylamine (100:0.1:0.1) as a mobile phase, 
detection wavelength at 24 0 nm, the column temperature at 20oC and flow rate at 
1.0 mL;mine . The enantiomers of citalopram oxalate 

was successfully separated The linearity of S-citalopram was 10-150 gumLes 
with a regression coefficient at 0.999 1 (n=5) . Conclusion: This quant, anal, 
of S-citalopram oxalate is attained. 
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AB The present invention provides a process for decreasing the content of 
halogenated isobenzofuran impurities I (X = halo) in citalopram (II) by 
hydrogenolysis to I (X = H) . Thus, 5 g crude citalopram base containing 4.84% 
of bromo impurity I (X = Br) is dissolved in 50 mL EtOAc, 0.1 g Pd/C and 
0.1 g sodium hypophosphite added and the mixture refluxed for 2 h. Anal, 
showed that the bromo impurity I (X = Br) is absent. 
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AB The present invention relates to novel crystalline forms of (S) - 
citalopram oxalate, to processes for their preparation and to 

pharmaceutical compns. containing them. The process comprises (i) mixing (S) - 
citalopram oxalate and a suitable solvent, and (ii) 
isolating a crystalline form of (S) -citalopram oxalate, or 

(a) adding oxalic acid to a solution of (S) -citalopram in a suitable solvent, 
and (b) isolating a crystalline form of (S) -citalopram 
oxalate. For example, 5 g of (S) -citalopram 

oxalate was mixed with 30 mL acetone, heated to reflux and cooled 
to 20°. The separated crystals were filtered and dried to give Form I 
of (S) -citalopram oxalate (4.5 g) . 
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AB The present invention relates to an industrially advantageous method for 



I 



the purification of citalopram (I) wherein desmethyl citalopram (11) , present 
in crude citalopram as an impurity, is methylated to produce pure 
citalopram I. The resulting citalopram product I is isolated as the base 
or a pharmaceutical ly acceptable salt thereof. Thus, to crude citalopram 
(90 g, 0.28 mol) containing desmethyl citalopram (7 %, HPLC) , formic acid 
(98%, 2.7 g) was added followed by aqueous formaldehyde (35% , 2.37 g) . The 
reaction mass was heated at 85-95® for 30 min, cooled to 
30°, and diluted with ethanol (900 mL) , treated with oxalic acid 
dihydrate (41.94 g, 0.33 mol), and heated to reflux. The obtained solution 
was cooled to 20-25° and stirring was continued for 2 h at 
20-25°, followed by collecting the product by filtration and 
recrystn. from ethanol to give highly pure 92 g crystalline citalopram 
oxalate having HPLC purity 99.7% wherein desmethyl citalopram 
(impurity) was not detected. 
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TI Process for the manufacture of citalopram hydrobromide from 
5 -bromophthal ide 
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AB Disclosed is a process for the preparation of 1- (4-f luorophenyl) -1- (3- 
dimethylamino-propyl) -5-phthalanecarbonitrile (citalopram) (known 
antidepressant) or a pharmaceutically acceptable salt thereof, comprising 
performing two successive Grignard reactions on 5 -bromophthal ide using 
p-f luorobromobenzene and then N,N-dimethylaminopropylmagnesium chloride, 
wherein the 5 -bromophthal ide is reacted with the first Grignard reagent in 
the presence of a Lewis acid, so reducing byproduct formation and 
improving yields. 
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AB The S-enantiomer of citalopram, escitalopram, is a selective serotonin 

reuptake inhibitor (SSRI) that appears to be responsible for citalopram* s 
antidepressant and anxiolytic effects. Clin., escitalopram is reported to 
have fewer adverse side effects than do other SSRIs. This study compared 
escitalopram to other antidepressants in a preclin. procedure predicting 



anxiolytic -like effects of drugs. Carworth Farms Webster (CFW) mouse pups 
(7 days old) were separated from the dam and maintained at a temperature of 
34°. Forty-five minutes after administering citalopram (0.56-10 
mg/kg) , escitalopram (0.0056-3 mg/kg) , R-citalopram (1-10 mg/kg) , 
paroxetine (0.3-3 mg/kg), fluoxetine (1-30 mg/kg), or venlafaxine (3-56 
mg/kg) s.c, the pups were placed individually on a 19.5° surface 
for 4 min. Ultrasonic vocalizations (USVs) (30-80 kHz) , grid crossing, 
rolling (i.e., the pup turned on one side or its back), and colonic temperature 
were recorded. All the drugs reduced USV emission; escitalopram was the 
most potent (ED50 0.05 mg/kg), followed by paroxetine (0.17 mg/kg), 
citalopram (1.2 mg/kg), fluoxetine (4.3 mg/kg), R-citalopram (6 mg/kg), 
and venlafaxine (7 mg/kg) . The doses that decreased USVs differed from 
those that increased motor activity. Increased grid crossing occurred 
after low doses of paroxetine (0.03 or 0.1 mg/kg) and fluoxetine (1 
mg/kg) , but only after the highest doses of the citalopram enantiomers and 
venlafaxine (0.3, 10, and 56 mg/kg, resp.). Except for escitalopram and 
venlafaxine, high doses of the treatments increased rolling. R-Citalopram 
caused a 10-fold rightward shift in escitalopram' s dose-effect curve, 
suggesting that R-citalopram inhibits escitaloprams anxiolytic -like 
effects. These data support clin. findings that escitalopram is a potent, 
well tolerated SSRI with anxiolytic -like effects. 
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AB A process for the preparation of 

1- (4 ' -f luorophenyl) -1- (3-dimethylamino-propyl) - 

5-phthalanecarbonitrile (I) , or a pharmaceutically acceptable salt 
thereof, comprising performing two successive Grignard reactions on 
5-bromophthalide, wherein the 5-bromophthalide is reacted with the first 
Grignard reagent in the presence of a Lewis acid, so reducing byproduct 
formation and improving yields. Also claimed is a process for the preparation 
of aryl ketone II [Rl = (un) substituted alkyl, alkenyl, alkynyl, 
cycloalkyl, cycloalkenyl, cycloalkynyl, aryl, aralkyl, optionally containing 
one heteroatom; W = haloge, CN, OH, alkyl, alkenyl, alkynyl, cycloalkyl, 
cycloalkenyl, cycloalkynyl, aryl, aralkyl; n = 0 - 4] which comprises the 
step of reacting a phthalide III with a Grignard reagent, RlMgY (Y = 
halogen) and is characetrized in that the phthalide is reacted with a 
Lewis acid to form an adduct prior to reaction with the Grignard reagent. 
Thus, . 
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AB A process for preparing highly pure salts of citalopram, such as I (R = CN; X 
= oxalate, hydrobromide , hydrochloride), for pharmaceutical compns. was 
described. Thus, citalopram contaminated with up to 5.0% of desmethyl 
citalopram was added to acetone and stirred for 15 min at 40° 
followed by addn of oxalic acid to form citalopram 
oxalate in 85% yield with desmethyl citalopram content <0.1%. 

LI ANSWER 11 OF 15 CAPLUS COPYRIGHT 2007 ACS on STN 
AN 2003:8116 CAPLUS 
DN 138:55857 

TI Process for the preparation of citalopram 

IN Hamied, Yusuf Khwaja; Kankan, Rajendra Narayanrao; Rao, Dharmaraj 

Ramachandra 
PA Cipla Limited, India 
SO Brit. UK Pat. Appl., 11 pp. 

CODEN: BAXXDU 
DT Patent 
LA English 
FAN.CNT 1 

PATENT NO. KIND DATE APPLICATION NO. DATE 



GB 2001-15708 



20010627 




AB 



at 



An improved process for the preparation of citalopram via substitution of the 
halogen of halophthalane salts I (R = halogen; X = oxalate, fumarate, 
maleate, citrate, acetate, formate, hydrochloride, hydrobromide , sulfate) 
using cuprous cyanide in an organic solvent. Thus, bromophthalane oxalate I 
(R = Br, X = oxalate) was reacted CuCN in diglyme under a nitrogen atmospheric 



150-155° for 3 h to form citalopram which was converted to its HBr 
salt I (R = CN, X = HBr) . 
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AB Citalopram (I) was prepared by reaction of 5-carboxyphthalide and Grignard 
derivs. of 4-halof luorobenzenes and 3-dimethylaminopropyl halides to give 
diol intermediate (II) followed by cyclization of II and conversion of the 
resulting carboxycitalopram to I. Thus, 5-carboxyphthalide in THF was 
treated sequentially with tetramethylethylenediamine, p- 
f luorophenylmagnesium bromide and MgBr2 in THF, and 3- 
dimethylaminopropylmagnesium bromide in THF/heptane to give 
5 -carboxycitalopram of >80% purity. The latter was heated with sulf amide 
and S0C12 in sulfolane for 2 h at 13 0® to give citalopram of >97% 
purity. 
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I 



A method for preparing the antidepressant, citalopram [I; R = CN] , by 
reacting an isobenzofuranpropanamine [I; R = CI or Br] with a cyanide 
source in the presence of a nickel catalyst is presented. Citalopram is 
produced in high yield as a very pure product using this catalytic 
process. Thus, sequential addition of I (R = CI) and NaCN to the Ni catalyst 
formed by reflux of NiC12 with PPh3 in AcCN in the presence of a catalytic 
amount of Zn, followed by workup and treatment with oxalic acid, gave 
citalopram oxalate in 55% yield, 
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AB The antidepressant compound citalopram (I) is prepared by the reaction of 
dihydrobenzofuran (II) with R(CH2)3R1 (R = halogen, 0S02X; X = alkyl, 
. alkenyl, aryl arylalkyl* Rl = dimethylamino, halogen 0S02X; such that R 
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pharmaceutically acceptable acid addition salt (e.g., citalopram 
oxalate) . 
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Citalopram was prepared by reaction of 1- {4-f luorophenyl) -1, 3- 
dihydroisobenzofuran-5-carbonitrile (I) with XCH2CH2R (X = leaving group; 
R = CH20Pg, CH2NPglPg2, C0NMe2 , etc.; Pg, Pgl, Pg2 = protecting group) to 
give intermediate (II) followed by conversion of the R group to form a 
dimethylaminomethyl group and isolation. Thus, I in THE was added to LDA 
in THE at -78<* followed by stirring for 30 min; PhCH20 (CH2) 3Br in 
THF was added followed by warming to room temperature and stirring for 2 h to 
give 60% 1- [ (3-benzyloxy)propyl] -1- {4-f luorophenyl) -1, 3- 

dihydroisobenzofuran-5-carbonitrile . The latter was refluxed 2 days with 
1, 4-cyclohexadiene and Pd/C in EtOH to give 80% 1- (4-f luorophenyl) -1- (3 - 
hydroxypropy 1 ) -1, 3 -dihydroisobenzofuran-5-carbonitrile . This was 
converted to the tosylate (42%) which was heated with Et3N and Me2NH.HCl 
in DMF at 70® overnight to give 70% citalopram as the oxalate. 
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RL: IMF (Industrial manufacture) ; SPN (Synthetic preparation) ; PREP 
(Preparation) 

(preparation of escitalopram) 
IT 60-29-7, Ether, uses 64-17-5, Ethanol, uses 67-56-1, Methanol 
, uses 67-63-0, Isopropanol, uses 67-64-1, Acetone 
, uses 68-12-2, DMF, uses 75-05-8, Acetonitrile, uses 



75-09-2, Dichlororaethane, uses 96-47-9, 2-Methyltetrahydrofuran 
108-20-3, Diisopropyl ether 108-88-3, Toluene, uses 109-99-9, THF, 
uses 110-82-7, Cyclohexane, uses 110-86-1, Pyridine, uses 123-91-1, 
1,4-Dioxane, uses 127-19-5, DMAc 141-78-6, Ethyl 
acetate, uses 872-50-4, N-Methyl-2-pyrrolidone, uses 
RL: NUU (Other use, unclassified); USES (Uses) 
(preparation of escitalopram) 

L12 ANSWER 5 OF 12 ZCAPLUS COPYRIGHT 2007 ACS on STN 
AN 2006:152349 ZCAPLUS 
DN 144:199125 

TI Liquid chromatography determination of citalopram enantiomers using 

p-cyclodextrin as a chiral mobile phase additive 
AU El-Gindy, Alaa; Emara, Samy; Mesbah, Mostafa K. ; Hadad, Ghanda M. 
CS Faculty of Pharmacy, Pharmaceutical Analytical Chemistry Department, Suez 

Canal University, Ismailia, 41522, Egypt 
SO Journal of AOAC International (2006), 89(1), 65-70 

CODEN: JAINEE; ISSN: 1060-3271 
PB AOAC International 
DT Journal 
LA English 

RE.CNT 31 THERE ARE 31 CITED REFERENCES AVAILABLE FOR THIS RECORD 

ALL CITATIONS AVAILABLE IN THE RE FORMAT 
AB A reliable and specific method for the detennination of citalopram enantiomers 
was 

developed and validated. Chromatog. resolution of citalopram enantiomers was 
made on a Shim-pack (5 lom particle size) cyanopropyl column with 
p-cyclodextrin (P-CD) as an effective chiral mobile phase 

additive. The composition of the mobile phase was (90 + 10, volume/ volume) 
aqueous 

0.1% triethylammonium acetate buffer, pH 4 . 0 (adjusted with acetic acid), 
and acetonitrile, containing 12 mM p-CD. The flow rate was 0.8 
mL/min with UV detection at 240 nm. The effects of the mobile phase 
composition, concentration of p-CD, and pH of the triethylammonium acetate 
buffer 

on peak shape and resolution of the enantiomers were investigated. The 
calibration graphs were linear (r = 0.9999, n = 8) in the range of 1-40 
jj.g/mL for S-(+) citalopram and R-(-) citalopram. The limit of 
detection values were 5.51 + 10-3 and 4.35 + 10-3 M-g/mL, 
while the limit of quantification values were found to be 1.84 + 
10-2 and 1.45 + 10-2 yxq/mL for S-( + ) citalopram and R-(-) 
citalopram, resp. 
IT 59729-32-7, Cipram 59729-33-8, Citalopram 219861-08-2, 
Cipralex 

RL: ANT (Analyte) ; PRP (Properties); THU (Therapeutic use); ANST 
(Analytical study); BIOL (Biological study); USES (Uses) 

(liquid chromatog. determination of citalopram enantiomers with 

p-cyclodextrin) 

L12 ANSWER 6 OF 12 ZCAPLUS COPYRIGHT 2007 ACS on STN 
7\N 2005:1200925 ZCAPLUS 
DN 143:446803 

TI Oral formulation for sustained delivery antidepressants 

IN Challapalli, Prasad V. N.; Gumudavelli, Peddanna; Murty, Ram B. 

PA USA 

SO U.S. Pat. Appl. Publ., 24 pp. 

CODEN: USXXCO 
DT Patent 
LA English 
FAN.CNT 1 

PATENT NO. KIND DATE APPLICATION NO. DATE 



PI' us 2005250838 Al 20051110 US 2005-122189 20050504 

PRAI US 2004-568376P P 20040504 

IT 64-17-5, Ethanol, uses 67-56-1, Methanol, uses 67-63-0, 
Isopropanol, uses 

RL: NUU (Other use, unclassified) ; PEP (Physical, engineering or chemical 
process); PYP (Physical process); PROC (Process); USES (Uses) 

(oral formulation for sustained delivery antidepressants) 
IT 31677-93-7, Bupropion hydrochloride 34911-55-2, Bupropion 54910-89-3, 
Fluoxetine 56296-78-7, Fluoxetine hydrochloride 59729-32-7, Citalopram 
hydrobromide 59729-33-8, Citalopram 61869-08-7, Paroxetine 
79559-97-0, Sertraline hydrochloride 79617-96-2, Sertraline 
93413-69-5, Venlafaxine 99300-78-4, Venlafaxine hydrochloride 
116539-59-4, Duloxetine 128196-01-0, Escitalopram 136434-34-9, 
Duloxetine hydrochloride 219861-08-2, Escitalopram oxalate 
RL: PAC (Pharmacological activity); THU (Therapeutic use); BIOL 
(Biological study); USES (Uses) 

(oral formulation for sustained delivery antidepressants) 
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AN 2005:1075785 ZCAPLUS 
DN 143:347046 

TI Preparation of crystalline citalopram diol intermediate 
IN Mei, Runan; Guo, Dianwu; Wang, Shulong 

PA Hangzhou Minsheng Pharmaceutical Co., Ltd, Peop. Rep. China 
SO PCT Int. Appl., 30 pp. 

CODEN: PIXXD2 
DT Patent 
LA Chinese 
FAN.CNT 1 



PI 



PATENT 


NO. 






KIND 


DATE 






APPLICATION 


NO. 




DATE 


WO 


2005092875 




Al 




20051006 




WO 2004- 


CN1418 




20041206 




W: 


AE, 


AG, 


AL, 


AM, 


AT, 


AU, 


AZ, 


BA, 


BB, 


BG, 


BR, 


BW, 


BY, 


BZ, 


CA, CH, 






CN, 


CO, 


CR, 


CU, 


CZ, 


DE, 


DK, 


DM, 


DZ, 


EC, 


EE, 


EG, 


ES, 


FI, 


GB, GD, 






GE, 


GH, 


GM, 


HR, 


HU, 


ID, 


IL, 


IN, 


IS, 


JP, 


KE, 


KG, 


KP, 


KR, 


KZ, LC, 






LK, 


LR, 


LS, 


LT, 


LU, 


LV, 


MA, 


MD, 


MG, 


MK, 


MN, 


MW, 


MX, 


MZ, 


NA, NI, 






NO, 


NZ, 


OM, 


PG, 


PH, 


PL, 


PT, 


RO, 


RU, 


SC, 


SD, 


SE, 


SG, 


SK, 


SL, SY, 






TJ, 


TM, 


TN, 


TR, 


TT, 


TZ, 


UA, 


UG, 


US, 


UZ, 


vc. 


VN, 


YU, 


ZA, 


ZM, ZW 




RW: 


BW, 


GH, 


GM, 


KE, 


LS, 


MW, 


MZ, 


NA, 


SD, 


SL, 


SZ, 


TZ, 


UG, 


ZM, 


ZW, AM, 






AZ, 


BY, 


KG, 


KZ, 


MD, 


RU, 


TJ, 


TM, 


AT, 


BE, 


BG, 


CH, 


CY, 


CZ, 


DE, DK, 






EE, 


ES, 


FI, 


FR, 


GB, 


GR, 


HU, 


IE, 


IS, 


IT, 


LT, 


LU, 


MC, 


NL, 


PL, PT, 






RO, 


SE, 


SI, 


SK, 


TR, 


BF, 


BJ, 


CF, 


CG, 


CI, 


CM, 


GA, 


GN, 


GQ, 


GW, ML, 






MR, 


NE, 


SN, 


TD, 


TG 




















CN 


1629153 






A 




20050622 




CN 2004- 


10044335 




20040526 


EP 


1700851 






Al 




20060913 




EP 2004- 


802432 




20041206 




R: 


AT, 


BE, 


CH, 


DE, 


DK, 


ES, 


FR, 


GB, 


GR, 


IT, 


LI, 


LU, 


NL, 


SE, 


MC, PT, 






IE, 


SI, 


LT, 


FI, 


RO, 


CY, 


TR, 


BG, 


CZ, 


EE, 


HU, 


PL, 


SK, 


IS 




CN 


2003 


-10123623 


A 




20031219 


















CN 


2004 


-10044335 


A 




20040526 


















WO 


2004 


-CN1418 




W 




20041206 



















OS MARPAT 143:347046 

RE.CNT 18 THERE ARE 18 CITED REFERENCES AVAILABLE FOR THIS RECORD 

ALL CITATIONS AVAILABLE IN THE RE FORMAT 
IT 64-17-5, Ethanol, uses 67-56-1, Methanol, uses 108-20-3, 

Isopropyl ether 110-54-3, Hexane, uses 7732-18-5, Water, uses 
RL: NUU (Other use, unclassified); USES (Uses) 
(preparation of citalopram diol intermediate) 
IT 59729-32-7P, Citalopram hydrobromide 128196-02-lP 219861-08-2P 
481047-48-7P 488787-59-3P 

RL: SPN (Synthetic preparation) ; PREP (Preparation) 
(preparation of citalopram diol intermediate) 



.Ll2 ANSWER 8 OF 12 ZCAPLUS COPYRIGHT 2007 ACS on STN 
AN 2005:529087 ZCAPLUS 
DN 143:393263 

TI Chiral Separation of Citalopram Hydrobromide Enantiomers and ee of 

Escitalopram Oxalate 
AU Pan, Hongjuan; Zhu, Xueyan 

CS Shanghai Institute of Pharmaceutical Industry, Shanghai, 200040, Peop. 
Rep . China 

SO Zhongguo Yiyao Gongye Zazhi (2004), 35(8), 484-485 

CODEN: ZYGZEA; ISSN: 1001-8255 
PB Zhongguo Yiyao Gongye Zazhi Bianjibu 
DT Journal 
LA Chinese 

AB Pin HPLC method for chiral separation of citalopram hydrobromide enantiomers and 
optical purity detection of escitalopram oxalate was established. A 
Chiralpak AD-H chiral column was used with the mobile phase of n-hexane- 
isopropylalc.-diethylamine (95:5:0.1). The column temperature was 25 
degree C, and the detection wavelength was 240 nm. The average resolution 
between S-(+)-and R- (-) -citalopram was 2.47. The R- (-) -citalopram content 
was less than 1.0. The ee of escitalopram oxalate was more than 98.0%. 

IT 59729-32-7P, Citalopram hydrobromide 219861-08-2P, Escitalopram 
oxalate 

RL: ANT (Analyte) ; PUR (Purification or recovery); THU (Therapeutic use); 
ANST (Analytical study); BIOL (Biological study); PREP (Preparation); USES 
(Uses) 

(chiral separation of citalopram hydrobromide enantiomers and ee of 
escitalopram oxalate) 
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AN 2005:451372 ZCAPLUS 
DN 142:481937 

TI Preparation of enantiomerically enriched escitalopram 

IN Sundaram, Venkataraman; Mathad, Vi jayavitthal Thippannachar; Venkavala, 
Pravinachandra Jayanthilal; Elati, Chandrashekar Ravirama; Kolla, 
Naveenkumar; Govindan, Shanmugam; Chalamala, Subrahmanyeshwara Rao; 
Gangula, Srinivas 

PA Reddy's Laboratories, Inc., USA; Reddy's Laboratories Ltd. 

SO PCT Int. Appl., 42 pp. 
CODEN: PIXXD2 

DT Patent 

LA English 
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US 2004-598725P P 20040804 

WO 2004-US38490 W 20041112 

RE.CNT 1 THERE ARE 1 CITED REFERENCES AVAILABLE FOR THIS RECORD 

. ALL CITATIONS AVAILABLE IN THE RE FORMAT 
IT 64-18-6, Formic acid, uses 67-56-1, Methanol, uses 67-68-5, 
Dmso, uses 108-88-3, Toluene, uses 
RL: NUU (Other use, unclassified); USES (Uses) 

(preparation of enantiomerically enriched escitalopram) 
IT 62498-68-4P, 1- (3- (Methylamino) propyl ) -1- ( 4-f luorophenyl ) -1, 3- 
dihydroisobenzofuran-5-carbonitrile oxalate 128196-02-lP, 
(-) - (R) -1- (3- (Dimethylamino) propyl) -1- (4-fluorophenyl) -1,3- 
dihydroisobenzofuran-5-carbonitrile 2198 61-0 8-2 P, 
(+)-(S)-l-(3-( Dimethylamino ) propyl ) -1- ( 4-fluorophenyl ) - 1 , 3- 
dihydroisobenzofuran-5-carbonitrile oxalate 852172-06-6P 852172-07-7P 
RL: SPN (Synthetic preparation) ; PREP (Preparation) 

(preparation of enantiomerically enriched escitalopram) 

L12 ANSWER 10 OF 12 ZCAPLUS COPYRIGHT 2007 ACS on STN 
AN 2005:31412 ZCAPLUS 
DN 142:141428 

TI Quantitative analysis of S-citalopram oxalate by chiral liquid 
chromatography 

AU Yang, Xue-mei; Liu, Xu; Yan, Yi-chen; Xu, Jiang-ping 

CS Department of Chemistry, First Military Medical University, Guangzhou, 

510515, Peop. Rep. China 
SO Zhongguo Xinyao Zazhi (2004), 13(11), 1020-1021 

CODEN: ZXZHA6; ISSN: 1003-3734 
PB Zhongguo Xinyao Zazhishe 
DT Journal 
LA Chinese 

AB An HPLC method for the separation of enantiomers of citalopram oxalate and 

determination of S-citalopram was presented. The chromatog. conditions were 
follows: a Chirobiotic V column {250mm d 4.6mm, 5am), methanol 
-acetic acid-triethylamine (100:0.1:0.1) as a mobile phase, detection 
wavelength at 240 nm, the column temperature at 20oC and flow rate at 1.0 
mL;mine . The enantiomers of citalopram oxalate was successfully separated 
The linearity of S-citalopram was 10-150 gumLes with a regression coefficient 
at 0.999 1 (n=5) . Conclusion: This quant, anal, of S-citalopram oxalate 
is attained. 

IT 207559-01-1 219861-08-2 219861-53-7 

RL: ANT (Analyte) ; ANST (Analytical study) 

(resolution of citalopram oxalate by chiral HPLC) 

L12 ANSWER 11 OF 12 ZCAPLUS COPYRIGHT 2007 ACS on STN 
AN 2004:916883 ZCAPLUS 
DN 142:85782 

TI Liquid chromatography-electrospray ionisation mass spectrometry method for 

the determination of escitalopram in human plasma and its application in 

bioequi valence study 
AU Singh, Sonu Sundd; Shah, Hiten; Gupta, Sapna; Jain, Manish; Sharma, 

Kuldeep; Thakkar, Purav; Shah, Ruchy 
CS Biomedical and DMPK Department, Zydus Research Center, Ahmedabad, 382213, 

India 

SO Journal of Chromatography, B: Analytical Technologies in the Biomedical 

and Life Sciences (2004), 811(2), 209-215 

CODEN: JCBAAI; ISSN: 1570-0232 
PB Elsevier B.V. 
DT Journal 
LA English 

RE.CNT 22 THERE ARE 22 CITED REFERENCES AVAILABLE FOR THIS RECORD 
ALL CITATIONS AVAILABLE IN THE RE FORMAT 



. AB' A novel liquid chroma tog. -electrospray ionization mass spectrometric 

(LC-ESI-MS) method has been developed for the determination of escitalopram, an 
antidepressant in human plasma using paroxetine as internal standard The 
method involved liquid-liquid extraction of the analyte from human plasma with 

a 

mixture of di-Et ether and dichloromethane (70:30, volume/volume) . The 
chromatog. separation was achieved within 7.0 min by using 2 . 0 mM ammonium 
acetate (pH 5. 0) -acetonitrile (54:46, volume/volume) as mobile phase 
and a ODS YMC AQ 150 mm + 4 . 6 mm anal, column; the flow-rate was 1.0 
mL/min. Ion signals m/z 325.0 and 330.0 for escitalopram and internal 
standard, were measured in the pos. mode. A detailed validation of the method 
was performed as per USFDA guidelines and the standard curves were found to be 
linear in the range of 1.0-200 ng/mL with a mean correlation coefficient more 
than 0.99. The absolute recovery was more than 75% for both escitalopram and 
internal standard The method was simple, sensitive, precise, accurate and was 
successfully applied to the bioequi valence study of escitalopram in 
healthy, male, human subjects. 
IT 219861-08-2, Lexapro 

RL: ANT (Analyte); PKT (Pharmacokinetics); ANST (/Analytical study); BIOL 
(Biological study) 

(escitalopram oxalate; LC-ESI-MS method for determination of escitalopram in 
human plasma and its application in bioequi valence study) 

L12 ANSWER 12 OF 12 ZCAPLUS COPYRIGHT 2007 ACS on STN 
AN 2003:837069 ZCAPLUS 
DN 139:337880 

TI Preparation of escitalopram via the chiral enriched diol monoesters of 

{4-bromo-2- (hydroxymethyl ) phenyl) - (4- fluorophenyl) methanol 
IN Tse, Hoi Lun Allan 
PA Torcan Chemical Ltd., Can. 
SO PCT Int. Appl., 30 pp. 

CODEN: PIXXD2 
DT Patent 
LA English 
FAN.CNT 1 

PATENT NO. KIND DATE APPLICATION NO. DATE 
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RE.CNT 7 THERE ARE 7 CITED REFERENCES AVAILABLE FOR THIS RECORD 

ALL CITATIONS AVAILABLE IN THE RE FORMAT 
TI Preparation of escitalopram via the chiral enriched diol monoesters of 

( 4-bromo-2- (hydroxymethyl ) phenyl ) - ( 4-f luorophenyl ) methanol 
AB Preparation of escitalopram (I) via the chiral enriched monoacetate ester of 



(4-bromo-2- (hydroxymethyl) phenyl) - (4-fluorophenyl)methanol (II) 
was disclosed. For example, a racemic mixture of monoacetate ester II 
(13.52 g) and (+) -di-p-toluoyl tartaric acid (11.92 g) in acetone 
(135 mL) was heated at reflux until a pale brown solution was obtained. The 
solution was cooled, the acetone removed under vacuum and the 
resulting brown foam recrystd. from acetone-hexane (2:1) to 
afford the (+) -di-p-toluoyl tartaric acid salt of monoacetate ester II 
with a diastereomeric ratio of 97:3. Of note, the claimed 
(+) -di-p-toluoyl tartaric acid salt of monoacetate ester II was converted 
to escitalopram oxalate in 4-steps with [a]D = +10.1'* (at 
20**C, c 0.95 in MeOH) . 

128196-01-OP, Escitalopram 219861-08-2P, Escitalopram oxalate 

RL: PAC (Pharmacological activity); SPN (Synthetic preparation); THU 

(Therapeutic use); BIOL (Biological study); PREP (Preparation); USES 

(Uses) 

(target compound; preparation of escitalopram via a chiral enriched diol 
monoester intermediate) ' 



